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PROBLEM TO BE SOLVED: To' provide a molded article having a wide range of welding conditions and an 
excellent weld strength. 

SOLUTION: A molded article is produced by unifying through welding, on to another molded article (B), an 
molded article (A) made from at least one type of polyester-derived copolymer selected from the group 
consisting of a PBT(polybutylene terephthalate)-derived copolymer having an m.p. in the range of 1 70-220° C, 
a PBN(polybutylene naphthalate)-derived copolymer having an m.p. in the range of 190-240° C, a PET 
(polyethylene terephthalate)-derived copolymer having an m.p. in the range of 200-250° C and a PEN 
(polyethylene naphthalate)-derived copolymer having an m.p. in the range of 210-260° C. * 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] How to make the mold goods (A) with which the polybutylene tele FUTARE system copolymer whose 
melting po.nt is 1 70-220-degree-C range, the polyethylene-terephthalate system copolymer whose melting point 
is 200-250-degree-C range, and the melting point consist of at least one sort of polyester system copolymers 
(a) chosen from the polyethylenenaphthalate system copolymer which is 210-260-degree-C range, and other 
mold goods (B) unify by welding processing, and to manufacture a Plastic solid. 
[Claim 2] In a claim 1, other mold goods (B) are the same as mold goods (A). 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the Plastic 
solid obtained by welding processing represented by laser welding, oscillating welding, ultrasonic welding, hot- 
platen welding, etc. 
[0002] 

[Description of the Prior Art] The thermoplastic polyester resin represented by a polybutylene terephthalate 
(PBT), polybutylene naphthalate (PBN), a polyethylene terephthalate (PET), and polyethylenenaphthalate (PEN) 
is excellent in thermal resistance, chemical resistance, an electrical property, a mechanical property, a forming 
fluidity, etc., and is broadly used for the automobiles field, such as an automobile electric-equipment article 
(various control units, ignition coil component), motor parts, various sensor parts, a connector-area article, a 
part of switch, relay parts, a coil component, transformer parts, and lamp parts, and the electrical and electric 
equipment and Methods, such as adhesives, and a screw stop, heat welding, have been conventionally used in 
assembling these parts. Here, a time loss and a time fixture until it hardens are required for adhesives in many 
cases, and use of a solvent poses" [ the problem of the cost rise accompanying it ] a problem from the point of 
environmental protection again. Moreover, by the screw stop, the costs concerning an insertion nut, a screw, a 
washer, etc., the time and effort of conclusion, and the increase of a weight pose a problem. 

[0003] Since it can join on the other hand in a short time about welding represented by laser welding, oscillating 
welding, ultrasonic welding, hot-platen welding, etc., metal parts, such as adhesives and a screw, are not used 
and problems, such as cost concerning it, an increase of a weight, and environmental pollution, do not occur, the 
assembly by this method has been increasing. However, while thermal resistance was excellent, the 
thermoplastic polyester resin represented by PBT, PBN, PET, and PEN which are used for the above-mentioned 
parts had the high melting point, its processing condition width of face at the time of welding was narrow to the 
property sake which softens and is hard to fuse, management of processing conditions was severe, and 
depending on processing conditions, sufficient bonding strength may not be discovered and it had the trouble on 
production. 

[0004] Here, although the junction method by the laser beam was proposed by JP, 62-5381 8, B as the junction 
method of synthetic-resin material, there was a limitation in a process being complicated and raising mass- 
production nature. Moreover, in the double fabricating method or two-color-molding method which carries out 
secondary forming of the resin further, is made to carry out melting of some upstream mold goods with the heat, 
and is fixed on upstream mold goods in JP,1 0-1 5989A although it has proposed that the adhesion of upstream 
mold goods and secondary mold goods is improved by using a PBT system copolymer for upstream mold goods, 
reference is not made about the welding processing method represented by laser welding, oscillating welding, 
ultrasonic welding, and hot-platen welding. 
[0005] 

[Problem(s) to be Solved by the Invention] In case at least one side makes the mold goods which consist of a 
polyester system copolymer represented by PBT, PBN, PET, and PEN unify by the welding processing method 
represented by laser welding, oscillating welding, ultrasonic welding, hot-platen welding, etc., the purpose of this 
invention has wide welding condition width of face, and is to offer the Plastic solid excellent in welding strength 
[0006] 

[Means for Solving the Problem] The summary of this invention is the method of making the mold goods (A) with 
which the PBT system copolymer whose melting point is 1 70-220-degree-C range, the PBN system copolymer 
whose melting point is 1 90-240-degree-C range, the PET system copolymer whose melting point is 200-250- 
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degree-C range, and the melting point consist of at least one sort of polyester system copolymers (a) chosen 
from the PEN system copolymer which is 21 0-260-degree-C range, and other mold goods (B) unifying by welding 
processing. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 

[0008] In this invention, mold goods (A) are manufactured from at least one sort of polyester system copolymers 
(a) chosen from the PEN system copolymer the PBT system copolymer whose melting point is 1 70 - 220- 
degree-C range, the PBN system copolymer whose melting point is 190 - 240-degree-C range, the PET system 
copolymer whose melting point is 200 - 250-degree-C range, and whose melting point are 210 - 260-degree-C 
ranges. 

[0009] The melting point is controlled by making into terephthalic-acid component and 1, and 4-butane JIRU 
component and a subject the PBT system copolymer whose melting point is 1 70-220-degree-C range, and 
copolymerizing other dicarboxylic-acid components and diol components. 

[0010] The melting point is controlled by making into 2 and 6-naphthalene carboxylic-acid component and 1, and 
4-butane JIRU component and a subject the PBN system copolymer whose melting point is 1 90-240~degree-C 
range, and copolymerizing other dicarboxylic-acid components and diol components. 

[001 1] The melting point is controlled by making into a terephthalic-acid component and an ethylene glycol 
component, and a subject the PET system copolymer whose melting point is 200-250-degree-C range, and 
copolymerizing other dicarboxylic-acid components and diol components. 

[0012] The melting point is controlled by making into 2 and 6-naphthalene carboxylic-acid component and an 
ethylene glycol component, and a subject the PEN system copolymer whose melting point is 21 0-260-degree-C 
range, and copolymerizing other dicarboxylic-acid components and diol components. 

[0013] As other dicarboxylic-acid components, a terephthalic acid, an isophthalic acid, a phthalic acid, 2, 6- 
naphthalene dicarboxylic acid, 1, 5-naphthalene dicarboxylic acid, 1, 4-naphthalene dicarboxylic acid, 2, 7- 
naphthalene dicarboxylic acid. Screw (P-carboxyphenyl) methane, the anthracene dicarboxylic acid 4, a 4'- 
diphenyl dicarboxylic acid, A 4 and 4'-diphenyl~ether dicarboxylic acid, a cyclohexane dicarboxylic acid, an adipic 
acid, a sebacic acid, DOTEKAN diacid (however, in the case of PBT and PET, in a terephthalic acid, and PBN 
and PEN, 2 and 6-naphthalene carboxylic acid is removed), etc. are mentioned. 

[0014] As a diol component, ethylene glycol, neopentyl glycol, 1, 4-butanediol, 1 ,5-pentanediol, 1, 6-hexandiol, 
The aliphatic diol of the carbon numbers 2-10, such as a deca methylene glycol and cyclohexane dimethanol 
Molecular weight, such as a polyethylene glycol, Pori 1, 3-propylene glycol, and a polytetramethylene glycol, the 
long-chain glycol of 400-6000, Hydroquinone, a resorcinol, a dihydroxy phenyl, a naphthalene diol, A dihydroxy 
diphenyl ether, a cyclohexane diol, 2, 2 screw (4-hydroxyphenyl) propane, it is like diethoxy-ized bisphenol A — 
comparatively — the hydroxy compound of low molecular weight — And as for these alkyls and alkoxy ****, a 
halogenation object (however, in PBT and PBN, in 1, 4-butanediol, and PET and PEN, ethylene glycol is removed) 
etc. is mentioned. 

[0015] Moreover, as an example of a hydroxy acid, hydroxy acids, such as an oxy-benzoic acid, an oxy-naphthoic 
acid, and a diphenylene hydroxy acid, and these alkyls, alkoxy **, or a halogenation object is mentioned as the 
third component. Moreover, the ester plasticity derivative of these compounds can also be used. 
[0016] Moreover, you may be the copolymer which has branching or the structure of cross linkage which carried 
out the little combined use of the 3 functionality monomer for forming the polyester system copolymer (a) other 
than these, i.e., trimellitic acid, a trimesic acid, pyromellitic acid, a pentaerythritol, the trimethylol propane, etc. 
[0017] These copolymerization component may be the object which mixed and introduced two or more kinds. 
[0018] These polyester system copolymer (a) is obtained by carrying out the condensation reaction of the 
monomer which makes a principal component an aromatic dicarboxylic acid or its ester plasticity derivative, and 
a diol or its ester plasticity derivative. 

[0019] As for the PBT component of a PBT system copolymer, it is desirable that it is more than 70 mol %. 
[0020] Here, the melting point of a PBT system copolymer has desirable 170 degrees C - 220 degree-C range. 
The PBT system copolymer of 1 70 degrees C - 220 degree-C range has the low heat of fusion as compared 
with the PBT polymer whose melting point the melting point is 227 degrees C, and in case melting of the plane of 
composition is carried out by the laser welding method, the oscillating welding method, the ultrasonic welding 
method, the hot-platen welding method, etc., it is possible to carry out melting with low dissolution energy more. 
Moreover, it is possible for degree of crystallinity to be low as compared with the PBT polymer whose melting 
point of the PBT system copolymer of 170 degrees C - 220 degree-C range the melting point is 227 degrees C 
although the fused junction of the postforming article plane of composition to which mold goods (A) and other 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/12/04 



3/6 v 

mold goods (B) were piled up like the laser welding method, the laser beam was irradiated from one side, and the 
laser beam penetrated the inside of mold goods is carried out. and to carry out melting with low dissolution 
energy more, since the light transmission is high. Since the welding equipment output in which the flexibility of 
the configuration of plane-of-composition = mold goods where welding condition width of face spreads spreads 
can set it up low while welding strength of junction [ with low dissolution energy ] improves, it has a merit with 
the expectable reinforcement of welding equipment. As for the PBN component of a PBN system copolymer it i* 
desirable that it is more than 70 mol %. 

[0021] Here, the melting point of a PBN system copolymer has desirable 190 degrees C - 240 degree-C range 
The PBN system copolymer of 1 90 degrees C - 240 degree-C range has the low heat of fusion as compared 
with the PBN polymer whose melting point the melting point is 247 degrees C. and in case melting of the plane 
of composition is carried out by the laser welding method, the oscillating welding method, the ultrasonic welding 
method, the hot-platen welding method, etc.. it is possible to carry out melting with low dissolution energy more 
Moreover, it is possible for degree of crystallinity to be low as compared with the PBN polymer whose melting 
point of the PBN system copolymer of 190 degrees C - 240 degree-C range the melting point is 247 degrees C 
although the fused junction of the postforming article plane of composition to which mold goods (A) and other 
mold goods (B) were piled up like the laser welding method, the laser beam was irradiated from one side, and the 
laser beam penetrated the inside of mold goods is carried out. and to carry out melting with low dissolution 
energy more, since the light transmission is high. Since the welding equipment output in which the flexibility of 
the configuration of plane-of-composition = mold goods where welding condition width of face spreads spreads 
can set it up low while welding strength of junction [ with low dissolution energy ] improves, it has a merit with 
the expectable reinforcement of welding equipment. 

[0022] As for the PET component of a PET system copolymer, it is desirable that it is more than 70 mol % 
[0023] Here, the melting point of a PET system copolymer has desirable 200 degrees C - 250 degree-C range 
The PET system copolymer of 200 degrees C - 250 degree-C range has the low heat of fusion as compared 
with the PET polymer whose melting point the melting point is 257 degrees C. and in case melting of the plane of 
composition is carried out by the laser welding method, the oscillating welding method, the ultrasonic welding 
method, the hot-platen welding method, etc., it is possible to carry out melting with low dissolution energy more 
Moreover, it is possible for degree of crystallinity to be low as compared with the PET polymer whose melting 
point of the PET system copolymer of 200 degrees C - 250 degree-C range the melting point is 257 degrees C 
although the fused junction of the postforming article plane of composition to which mold goods (A) and other 
mold goods (B) were piled up like the laser welding method, the laser beam was irradiated from one side and the 
laser beam penetrated the inside of mold goods is carried out, and to carry out melting with low dissolution 
energy more, since the light transmission is high. Since the welding equipment output in which the flexibility of 
the configuration of plane-of-composition = mold goods where welding condition width of face spreads spreads 
can set .t up low while welding strength of junction [ with low dissolution energy ] improves, it has a merit with 
the expectable reinforcement of welding equipment. As for the PEN component of a PEN system copolymer it is 
desirable that it is more than 70 mol %. 

[0024] Here, the melting point of a PEN system copolymer has desirable 210 degrees C - 260 degree-C range 
The PEN system copolymer of 210 degrees C - 260 degree-C range has the low heat of fusion as compared 
with the PEN polymer whose melting point the melting point is 268 degrees C, and in case melting of the plane of 
composition is earned out by the laser welding method, the oscillating welding method, the ultrasonic welding 
method, the hot-platen welding method, etc.. it is possible to carry out melting with low dissolution energy more 
Moreover, it is possible for degree of crystallinity to be low as compared with the PEN polymer whose melting 
point of the PEN system copolymer of 210 degrees C - 260 degree-C range the melting point is 268 degrees C 
although the fused junction of the postforming article plane of composition to which mold goods (A) and other 
mold goods (B) were piled up like the laser welding method, the laser beam was irradiated from one side and the 
laser beam penetrated the inside of mold goods is carried out. and to carry out melting with low dissolution 
energy more, since the light transmission is high. Since the welding equipment output in which the flexibility of 
the configuration of plane-of-composition = mold goods where welding condition width of face spreads spreads 
can set it up low while welding strength of junction [ with low dissolution energy ] improves, it has a merit with 
the expectable reinforcement of welding equipment. 

[0025] In this invention, one or more sorts are mixed and a polyester system copolymer (a) is not cared about as 
mold goods. In this invention to a polyester system copolymer (a) Book Fibrous reinforcements such as 
inorganic fibers other than a glass fiber and a glass fiber, a metal fiber, a carbon fiber, and heat-resistant organic 
fiber. Tabular fillers, such as a mica, a sericite. and glass flakes, talc, a kaolin. Silicate, such as clay a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi.ejje 



2003/12/04 



4/6 > 

wollastonite, a bentonite, asbestos, and an alumina silicate. Metallic oxides, such as an alumina, oxidization 
silicon, a magnesium oxide, a zirconium oxide, and titanium oxide. Particle-like fillers, such as sulfates, such as 
carbonates, such as a calcium carbonate, a magnesium carbonate, and a dolomite, a calcium sulfate, and a 
barium sulfate, a glass bead, boron nitride, and a silicon carbide, etc. can be added. Moreover, these inorganic 
reinforcement and a filler can use two or more sorts together. 

[0026] The addition of an inorganic reinforcement and a filler has a desirable 5-50 mass % range. At less than 5 
% of the weight, when thermal resistance exceeds 50 % of the weight, it is in the inclination for a moldability and 
toughness to fall. 

[0027] moreover, the effect of this invention is not spoiled — well-known additives, such as flame retarders, 
such as the colorant and halogenide which contain pigments, such as lubricant, such as a silica and a stearate. a 
release agent, an ultraviolet ray absorbent, and carbon black, in the range, and phosphorus compounds, a fire- 
resistant assistant, an antioxidant, an antistatic agent, a coupling agent, a foaming agent, a cross linking agent, a 
crystalline-nucleus agent, and a thermostabilizer, can be added furthermore, the range which does not spoil the 
effect of this invention — a rubber strengthening resin (a butadiene system copolymer — ) An acrylic copolymer, 
a silicon system copolymer, a silicon-acrylic copolymer. An AS resin, polystyrene resin, polycarbonate resin, a 
polyphenylene-ether resin, The polyester elastomer and MBS for making other thermoplastics, such as a Nylon, 
shock resistance and adding-water-proof resolvability, heat shock-proof nature, etc. improve, Various modifiers, 
such as various rubber components, such as a butadiene system, acrylic, a silicon system, and silicone acrylic, 
an olefin system copolymer, and a nylon system copolymer, can be added. 

[0028] As a method of manufacturing the Plastic solid obtained by making it unifying by heat welding processing 
of this invention, injection molding of the polyester system copolymer (a) is carried out, and mold goods (A) and 
other mold goods (B) are obtained. Two mold goods are made to unify by stuck and cooling the back plane of 
composition to which melting of the plane of composition of these mold goods was carried out by the laser 
welding method, the oscillating welding method, the ultrasonic welding method, the hot-platen welding method, 
etc., and making it join, and one Plastic solid is obtained. 

[0029] Injection molding of other mold goods (B) could be carried out from thermoplastics other than polyester 
system copolymers (a), such as a rubber strengthening resin (a butadiene system copolymer, an acrylic 
copolymer, a silicon system copolymer, silicone-acrylic copolymer), an AS resin, polystyrene resin, polycarbonate 
resin, a polyphenylene-ether resin, and a Nylon. 

[0030] moreover, in this invention, in case mold goods (A) and other mold goods (B) are piled up and it joins by 
the welding method, the effect of this invention is not spoiled — you are a range and may also put functional 
parts, such as packing, a waterproofing moisture permeability sheet, a film, and a plastic lens, between the plane 
of composition of mold goods (A) and other mold goods (B) 

[0031] About heat welding processing represented by laser welding, oscillating welding, ultrasonic welding, hot- 
platen welding, etc., the Plastic solid obtained by this invention is using especially a polyester system copolymer 
(a), its welding strength improves, and processing conditions are improved sharply. Thus, as an obtained Plastic 
solid, an automobile electric equipment article (various control units, ignition coil component), motor parts, 
various sensor parts, a connector area article, a part of switch, relay parts, a coil component, transformer parts, 
lamp parts, etc. are broadly used for an automobile field, and the electrical and electric equipment and an 
electronic field. 
[0032] 

[Example] An example explains this invention concretely below. 

[0033] Adjustment» of «polyester system copolymer The PBT polymer (a-8 : Mitsubishi Rayon tough pet PBT 
N1300) which does not contain PBT copolymer (a-1) - (a-4) and the copolymerization component which 
copolymerized dimethyl isophthalic-acid and 2, and 6-naphthalene dicarboxylic acid in the amount of 
copolymerization shown in Table 1 as a PBT system copolymer was prepared. In addition, according to the 
manufacturing method of the usual PBT, copolymerization of PBT copolymer (a-1) - (a-4) was carried out with 
each copolymerization component. Each molecular weight was adjusted so that it might become about [ N1300 ]. 
The PBN polymer (a-9) which does not contain the PBN copolymer (a-5) and copolymerization component 
which copolymerized the dimethyl isophthalic acid in the amount of copolymerization shown in Table 1 as a PBN 
system copolymer was prepared. In addition, according to the manufacturing method of the usual PBN polymer, 
copolymerization of the PBN copolymer (a-5) was carried out with each copolymerization component. Each 
molecular weight was adjusted so that it might become about [ N1300 ]. 

[0034] The PET polymer (a-10) which does not contain the PET copolymer (a-6) and copolymerization 
component which copolymerized 2 and 6-naphthalene dicarboxylic acid in the amount of copolymerization shown 
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in Table 1 as a PET system copolymer was prepared. In addition, according to the manufacturing method of the 
usual PET polymer, copolymerization of the PET copolymer (a~6) was carried out with each copolymerization 
component. Each molecular weight was adjusted so that it might become about [ N1300 ]. 
[0035] The PEN polymer (a-11) which does not contain the PEN copolymer (a-7) and copolymerization 
component which copolymerized 2 and 7-naphthalene dicarboxylic acid in the amount of copolymerization shown 
in Table 1 as a PEN system copolymer was prepared. In addition, according to the manufacturing method of the 
usual PEN polymer, copolymerization of the PET copolymer (a-7) was carried out with each copolymerization 
component. Each molecular weight was adjusted so that it might become about [ N1300 ]. 

[0036] The melting point of a polyester system (**) polymer was measured by DSC (SEIKO SSC 5200) above. 
[0037] To next, polyester system copolymer (a-1) - (a-7) and polyester polymer (a-8) - (a-1 1) which are shown 
in Table 1 As an inorganic reinforcement, a glass fiber (Nippon Electric Glass ECS03- T191), Blended, 
respectively at a rate which shows a glass bead (Toshiba glass-bead GB731B) and glass flakes (REFmade from 
Japanese glass fiber- 140) in Table 2, it was made to mix and equalize for 5 minutes with a V type blender, and 
the resin constituent was obtained. At 260 degrees C of cylinder temperatures, in case the obtained resin 
constituent was thrown into a phi30mm vent formula twin screw extruder and PBT and a PBN system (**) 
polymer were used, when using PET and a PEN system (**) polymer, it extruded at 285 degrees C of cylinder 
temperatures, the pellet was adjusted, and resin constituent (b-1) - (b-15) was obtained. 
[Table 1] 
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[Table 2] 
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Evaluation>> of «heat welding processability Heat welding processability was evaluated using these pellets. The 
laser welding method was adopted as the heat welding method. 

[0038] First, a natural color and a black pellet are prepared about resin constituent (b-1) - (b-1 5), respectively. 
PBT and a PBN system (**) polymer — 120 degree-Cx4, after Hr, PET, and a PEN system (**) polymer carry 
out pellet dryness on condition that 150 degree~Cx4Hr Using the Toshiba injection molding machine information 
separator 80, 260 degrees C of cylinder temperatures, PET, and PEN system (**) polymers are the conditions of 
285 degrees C of cylinder temperatures, and 80 degrees C of die temperatures, and PBT and the PBN system 
(**) polymer fabricated the plate of 100x100x1mmt. Furthermore, since this 100x100x1mmt was monotonous, 
the strip specimen of 100x1 0x1 mmt was produced, and it considered as the sample for laser welding processing 
evaluation. Next, as shown in drawing 1 , the black strip specimen (1) was put on semiconductor laser finishing- 
machine SDL-FD25 by the SDL company, and the strip specimen (2) of a natural color was placed and it fixed 
so that a part might be piled up on it. Here, although the laser beam (3) was applied from the strip-specimen side 
of a natural color, the position was adjusted so that the plane of composition of a natural color and a black strip 
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specimen might serve as a focus, and heat welding processing was carried out on condition that output 10W and 
laser beam irradiation speed 2 mm/sec. Thus, the obtained Plastic solid was pulled using the tension tester on 
the conditions of speed 5 mm/min and 50mm of distance between chucks, and the **** shearing strength 
computed from a breaking load and welding area. 

[0039] An example is shown in Table 3 and the example of comparison is shown in Table 4 
[0040] 
[Table 3] 
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Here, the example 6 of comparison is shown to the example 5 of comparison, and an example 13 to the example 
4 of comparison, and an example 12 to the example 2 of comparison - the example 3 of comparison, and an 
[OoTy]* 1 1 t0 eXamP ' e 1 ° f comparison " an example 9 - an example 10 to an example 1 - an example 8. 

[Effect of the Invention] The Plastic solid obtained by heat welding processing represented by laser welding 
offered by this invention, oscillating welding, ultrasonic welding, hot-platen welding, etc. The PBT system 
copolymer whose melting point is 1 70-220-degree-C range about one side or both in case welding processing is 
carried out, By considering as the mold goods with which the PBN system copolymer whose melting point is 
190-240-degree-C range, the PET system copolymer whose melting point is 200-250-degree-C range, or the 
melting point consists of a PEN system copolymer which is 210-260-degree-C range The Plastic solid which 
was excellent in welding strength also in the same welding conditions can be obtained. Since the welding 
equipment output in which the flexibility of the configuration of plane-of-composition = mold goods spreads can 
set up low while junction with low dissolution energy will be possible and welding condition width of face will 
spread, if the mold goods of the same welding strength are obtained, there is a merit with the expectable 
reinforcement of welding equipment. Thus, as an obtained Plastic solid, an automobile electric equipment article 
(various control units, ignition coil component), motor parts, various sensor parts, a connector area article, a part 
of switch, relay parts, a coil component, transformer parts, lamp parts, etc. are broadly used for an automobile 
field, and the electrical and electric equipment and an electronic field. 
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a FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




